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A general block and architecture of CNN
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https://arxiv.org/pdf/1512.03385.pdf
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3AlexNet

https://proceedings.neurips.cc/paper/2012/file/c399862d3b9d6b76c8436e924a68c45b-Paper.pdf


CNN Model

4VGG

Image

https://arxiv.org/pdf/1409.1556.pdf
https://iq.opengenus.org/different-types-of-cnn-models/
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5Inception

https://arxiv.org/pdf/1409.4842.pdf
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Deep Residual Learning for image Recognition
➢ Cited: > 180,000
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ResNet

https://arxiv.org/pdf/1512.03385.pdf
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ResNet-50

https://medium.com/ai-blog-tw/deep-learning-residual-leaning-%E8%AA%8D%E8%AD%98resnet%E8%88%87%E4%BB%96%E7%9A%84%E5%86%A0%E5%90%8D%E5%BE%8C%E7%B9%BC%E8%80%85resnext-resnest-6bedf9389ce


CNN Model
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DenseNet

Image

https://arxiv.org/pdf/1608.06993.pdf
https://link.springer.com/article/10.1007/s12559-020-09776-8
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In Image

➢ Detection

➢ Segmentation

➢ Classification

9Reference

https://arxiv.org/pdf/2204.07437.pdf


Detection

01



11Reference

https://arxiv.org/pdf/1905.05055.pdf
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Object Detection

➢ R-CNN architecture (Two-stage)

➢ YOLO architecture (One-stage)
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R-CNN
YOLO

https://arxiv.org/pdf/1311.2524.pdf
https://arxiv.org/pdf/1506.02640v5.pdf
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One-stage

Two-stage
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R-CNN family

➢ R-CNN

➢ Fast R-CNN

➢ Faster R-CNN

➢ Mask R-CNN
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Reference

https://ccshenyltw.medium.com/object-detection-r-cnn-fast-rcnn-faster-rcnn-mask-rcnn-retinanet-to-be-continued-71b67640445
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R-CNN
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R-CNN

https://medium.com/analytics-vidhya/review-mask-r-cnn-instance-segmentation-human-pose-estimation-61080a93bf4
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Fast-CNN

16Fast R-CNN

ROI Pooling

https://medium.com/analytics-vidhya/review-mask-r-cnn-instance-segmentation-human-pose-estimation-61080a93bf4
https://medium.com/coinmonks/review-fast-r-cnn-object-detection-a82e172e87ba
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Faster-CNN

18Faster R-CNN

RPN and Anchor

RPN

https://proceedings.neurips.cc/paper/2015/file/14bfa6bb14875e45bba028a21ed38046-Paper.pdf
https://proceedings.neurips.cc/paper/2015/file/14bfa6bb14875e45bba028a21ed38046-Paper.pdf
https://zhuanlan.zhihu.com/p/31426458
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YOLO (You Only Look Once)

➢ v8 is the latest

19

v1

Reference

https://yuweichiu.github.io/%E4%BA%BA%E5%AD%B8%E6%A9%9F%E5%99%A8%E5%AD%B8%E7%BF%92/p0005-Object-Detection-S4-YOLO-v1/
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YOLO Genealogy

20
Reference

https://cloud.tencent.com/developer/article/2212232?areaSource=104001.4&traceId=bTXJdiCqPM48qF63XTtFY


21Reference

https://cloud.tencent.com/developer/article/2212232?areaSource=104001.4&traceId=bTXJdiCqPM48qF63XTtFY


CNN Model

YOLOv3

➢ Using Darknet-53 for feature extraction (ResNet block)

➢ Using FPN (Feature Pyramid Network)

➢ Using Anchor
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Darknet-53 and FPN

https://liaozihzrong.github.io/2020/09/18/allinone24/


CNN Model

YOLOv4

➢ Using CSPDarknet-53 for feature extraction

➢ Using PANet + SPP

➢ Using CmBN (Cross mini-Batch Normalization)

➢ Training Method
• Bag-of-Freebies and Bag-of-Specials
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Reference

https://arxiv.org/pdf/2004.10934.pdf
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YOLOv7

➢ Extended efficient layer aggregation networks

➢ Model scaling

➢ Auxiliary and lead head

24Reference

https://arxiv.org/pdf/2207.02696.pdf


Segmentation

02
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Object Segmentation
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Semantic Segmentation

Deconvolution
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Semantic Segmentation
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U-Net
➢ Created in 2015, U-net was a unique CNN developed for Biomedical Image Segmentation

➢ U-net learns segmentation in an end-to-end setting, has now become a vary popular end-to-
end encoder-decoder network for semantic segmentation

U-net

Input 
Image

Segmentation
Map
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Semantic Segmentation
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U-Net Contracting path Expanding path

Reference

https://lmb.informatik.uni-freiburg.de/people/ronneber/u-net/
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Semantic Segmentation
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U-Net++

Reference

https://arxiv.org/pdf/1912.05074.pdf
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Instance Segmentation

Discriminative LossSGN

https://arxiv.org/pdf/1708.02551.pdf
https://openaccess.thecvf.com/content_ICCV_2017/papers/Liu_SGN_Sequential_Grouping_ICCV_2017_paper.pdf
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Instance Segmentation

Mask Scoring R-CNNMask R-CNN

https://arxiv.org/pdf/1903.00241.pdf
https://arxiv.org/pdf/1703.06870.pdf
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Real-time Segmentation

➢ YOLACT (You Only Look CoefficienTs) Reference

https://arxiv.org/pdf/1904.02689.pdf
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Referring Image Segmentation

Reference

https://github.com/MarkMoHR/Awesome-Referring-Image-Segmentation/blob/master/teaser.png
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Bottom-up Shift

BUSNet

https://openaccess.thecvf.com/content/CVPR2021/papers/Yang_Bottom-Up_Shift_and_Reasoning_for_Referring_Image_Segmentation_CVPR_2021_paper.pdf


Classification
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Object Classification
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EfficientNet
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Model Scaling EfficientNet-B0

https://arxiv.org/pdf/1905.11946.pdf
https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=9320487
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SENet (Squeeze and Excitation Network)
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Reference

https://arxiv.org/pdf/1709.01507.pdf
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SKNet (Selective Kernel Network)
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Reference

https://arxiv.org/pdf/1903.06586.pdf
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ResNeXt

43Reference

https://arxiv.org/pdf/1611.05431.pdf
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ResNeSt

44Reference

https://arxiv.org/pdf/2004.08955.pdf
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ResNeSt

45Reference

https://arxiv.org/pdf/2004.08955.pdf
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ConvNeXt

46Reference

https://arxiv.org/pdf/2201.03545.pdf
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InceptionNext

47Reference

https://arxiv.org/pdf/2303.16900.pdf


To date….
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Module design (or Feature extraction and fusion design)
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Design module rather than architecture creation
➢ Yolov3 -> Yolov4

➢ CNN -> ConvNext -> InceptionNext


